A b s t r a c t : T h i s engineering r e p o r t documents t h e decontamination and s t a b i l i z a t i o n o f the Rupture Loop Annex l o c a t e d i n room 20 o f t h e 309 b u i l d i n g ' s Plutonium
Recycle Test Reactor. Low l e v e l , mixed, and r e c y c l a b l e waste was removed from t h e room. Smearable contamination was removed and/or f i
x e d i n place w i t h p a i n t . The RLA was cleaned o u t and s t a b i l i z e d t o meet t h e Environmental R e s t o r a t i o n C o n t r a c t o r ' s t u r n o v e r c r i t e r i a .
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The RLA housed the cooling system which was part of an experimental test loop that tested intentionally defected fuel in the reactor. The process was shut down and deactivated in the 1960s. The RLA consists alf three interconnecting rooms: a machinery room, sample cell, and sample room, all exhausted through a High Efficiency Particulate Air (HEPA) filter. Characterization of the room (Cornwell & Hale 1996) indicated radiologically contaminated surfaces, equipment, and piping. Low level radiologically contaminated liquids were also found in machinery, piping., and a sump. The RLA also contained hazardous materials such as lead and mercury, and miscellaneous tools, equipment and waste.
In 1997, the RLA was cleaned out, decontaminated and stabilized in preparation for building turnover. Cleanout of the RLA entailed preparing, removing, packaging, and dispositioning liquid, solid, and mixed waste. Approximately 757 liters (200 gallons) of slightly radiologically contaminated, nonhazardous water was removed from the sump and process piping and shipped for disposal. About 1,614 kg (3,560 lbs) of low level solid waste, 862 kg (1,900 Ibs) of recyclable, and 544 kg (1200 Ibs) of mixed waste were also removed and dispositioned.
Decontamination included tlhe removal of radiologically contaminated water and oil, and the removal of smearable contamination by wipe-down and HEPA vacuum. Stabilization was obtained by sealing process pipe openings and applying a paint fixative to remaining radiologically contaminated surfaces. Decontamination and stabilization efforts reduced the RLA smearable contamination levels to < 1,OOO dpm/100 cm2 beta-gamma and less than detectable alpha. Also, the RLA exhaust stack, 309-RTF-EX, was shut down and sealed.
All of the criteria for turnover of this room have been met with the exception of Criteria # 28 (Cornwell 1996) , due to rain water leaking through an expansion joint between two walls. Plans to repair the leak have been made and the work is scheduled for FY 1998.
Stabilization of the RLA was performed safely and without incident. The task was officially completed on May 27, 1997, finishing three months prior to the DOE Richland Field Office (DOE-RL) Milestone # B79-97-901 date of September 05, 1997 (Hulvey 1996) .
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WORK SCOPE
Cleanout and stabilization of the RLA occurred in two phases. The first phase was the housekeeping. This involved the packaging and removal of loose equipment and debris. Tables, tools, wood, plastic, metal, dirt, lead, and mercury were packaged and removed during housekeeping. The :second phase was the decontamination and stabilization of the RLA. Decontamination was performed by removing radiologically contaminated water and oil, and by removing radiobgical contamination with damp rags and a HEPA vacuum. Stabilization included the sealing of open pipes, holes or cracks, and the application of paint as a fixative. A detailed work description is provided in work package 3B-96-00155/W. Work Package 3B-97-00017/W documents the electrical deactivation and sealing of the RLA's exhaust fan and stack, 309-IRTF-EX. All non-essential electrical connections and equipment were also deactivated and documented.
BACKGROUND1
The RLA is an underground room located northwest of the 309 Building PRTR containment dome within the 300 Area (Figure 1 ). The 300 Area is located within the Hanford Site on the west bank of the Columbia River approximately 1.6 river km (1 river mile) upstream and 1.6 road km (1 road mile) north1 from the City of Richland, in Washington state. The PRTR was The RLA (room 20) was used to house the cooling system process piping and pumps for the FIERTF systems. It included a machinery room, a sample cell, and a isample room (Figure 2 ). The machinery room contained Drocess tanks, The RLA has been deactivated for almost 30 years. The RLA was completed in 1963 and was deactivated in 1969, along with the rest of the reactor. Over the years, much of the process equipment (including anion. cation, and mixed bed resin columns) and the large motors that drove the primary coolant pumps (along with their motor controllers) were removed. The decontamination tank, the sample hood, the air handling pumps and lines were also removed. All of the rupture loop equipment inside the reactor dome and the waste hold up tank originally located northeast of the reactor was removed, and most recently, the RLA ion exchange vault was cleaned out and stabilized (Ham 1996) . During original deactivation in 1969 the entire cell and part of the drainage trench in the machinery room were painted for contamination control. In 1996 the RLA was characterized, by taking chemical and radiological samples, but no further stabilization work was done at that time.
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A more thorough background discussion and report of conditions at the beginning of the characterization activities can be found in the Rupture Loop Annex, Physical Examination and Process Knowledge Summaiy (Cornwell & Hale 1996) This summary includes the original (1969) deactivation procedures for RLA equipment and systems, a description of characterization activities, tlhe tool and equipment inventories, the sample result reports, and the transuranic concentratio:n estimates for the RLA. The lead, which was in the form of pigs, bricks and sheets, was used for shielding of instruments and equipment. Some of the lead was slightly radiologically contaminated. Some was corroded so badly that lit was impossible to free release because of the possibility of contamination being shielded and hidden in the rough surface. Lead that was either contaminated or otherwise unable to be free released was designated as mixed waste. Many of the lead bricks were smooth and could be surveyed, and many of them were free released.
The only mercury in the room was in two level switches attached to the primary coolant tank, RLT-1. The mercury (approximately 10 ml total) was encapsulated in glass vials, one for each switch. The vials were removed and free released.
All other loose debris was loaded into 4'x4'x4' plywood burial boxes. Because of the nature of the RLA and its operations everything was considered to be potentially contaminated. Because of material composition (wood, paper, or other porous material) or its configurations (complicated shapes, unaccessible internal surfaces), debris items could not be free released.
Also, many of these items hlad fixed contamination. Appendix C provides a list of the low level items that were removed during cleanout. It should be noted that the inventory sheets for the two boxes are not included. This is because the originals will not be complete until shipment is made.
The sample room had a leak in one corner. Over the years the water leaking into the room carried in a fairly large amount of sand ( -220 Ibs). The sand was removed as part of the cleanup activities.
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RLA DECONTAMINATION & STABILIZATION
Decontamination and stabilization activities removed all liquids and as much contamination as feasible. To prevent the risk of spreading material and contamination, openings and cracks in the process pipes and room structure were sealed and a paint fixative was applied to equipment, floors and walls.
The liquids removed from tlhe RLA consisted of oils left in machinery reservoirs and water found in the drainage trench sump, which collected rain water from leaks in the sample room wall. Machinery oils were divided into two radiologically contaminated, mixed waste streams based on hazardous constituents. The oils were drained or pumped from the equipment and segregated according to their designated waste stream.
Water was primarily contained in the trench sump. Water in the sump was pumped directly into waste drums using small, disposable pumps. There was some flush water left in some of the pipes from when the loa'p was cleaned out in 1969. The pipes with water in them were identified using an ultrasonic technique. Three slits were cut into the wet pipes, using a three wheeled pipe cutter, and the water was drained out. After the water drained out of the pipes, the slits were taped over to prevent migration of any contamination inside them. Two check valves were dismantled and water pumped out of them. The valves were reassembled after the water was removed, and the: valve joints were taped over to prevent migration of any contamination inside them Loose contamination was removed using two different techniques. Since there were areas of significant contamination, these areas were wiped down with wet rags until they were either no longer smearable or were only slightly smearable. Because of low level general area contamination, dust and din. from the entire room was removed with a HEPA-filtered vacuum cleaner.
Stabilization of the room re'quired the use of a pipe plug, duct tape, caulking, and paint. The sump's sewer discharge pipie, which was previously disconnected from the pump and deactivated outside the building, was plugged with a rubber expansion plug. Flanges up to eight feet off the floor, and some pipe openings, were wrapped with duct tape to prevent the migration of unaccessible contamination. Caulking was used on the exterior of some pipe joints.
Caulking was also used to fill a crack in the southwest comer of the sample room at an Page 6 HNF-SD-NEL-ER-003 IRev. 0 ADVANCED 309 BUILDING FUEL FACILITIES G TRANSITION expansion joint between two walls. During times of heavy rain or snow melt water leaked into the sample room. The sample room has a small line that drains to the trench sump in the cell, so water that entered the sample room ended up in the sump. To slow or stop further intrusions, the crack was caulked. As a further measure to prevent water from coming into the sample room, tentative plans have been made for flashing and paving to be installed over the room. The asphalt paving and the flashing could direct rain and snow melt runoff to ground far enough away from the building that it would not leak into the RLA.
Any smearable contamination remaining after decontamination was painted over with yellow paint. Yellow paint was selected to alert future work crews of the areas where contamination was fixed in place. Painted areas included the instrument rack and parts of the trench in the machinery room, inside the hoods over the primary coolant pumps, and the entire sample cell up to the ceiling, including the trench and sump. The final survey (Appendix B) found < 1,000 dpm/100 cmz smearable beta-gamma and less than detectable smearable alpha in the RLA, including the areas painted for contamination stabilization. Due to the nature of the RLA operations and contamination risk from the remaining pipes and flanges, it was decided to leave the room a contamination area and not establish it as a fixed contamination area.
Once cleanup activities in the RLA were complete, the exhaust fan and all non-essential equipment were electrically deactivated, and the stack, 309-RTF-EX, was sealed with a plug
IWSULTS AND DISCUSSION
RLA FINAL INSPECTION
The RLA, at the end of the work described in this report, is radiologically, chemically, and physically stable. See Appendix A for photographs of the RLA at the end of stabilization activities. levels are < 1,OOO dpm/100 cm2 smearable beta-gamma and less than detectable smearable alpha (See Appendix B). All radiological and hazardous materials have been removed and dispositioned. The wall in I:he sample room has been caulked and plans have been made for paving the ground over the RLA where it connects to the PRTR dome.
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RLA WASTE DISPOSITION
The following waste types were generated during cleanup and stabilization: low level radiological waste, non-radiological/hazardous waste, and mixed waste. Approximately 1614 kg (3560 lbs) of low level radioactive waste was packaged in two lined 4'x4'x4' plywood boxes and are awaiting shipment to the low-level burial grounds. Also, 757 liters (200 gallons) of low level water was packaged into bung drums and sent to the 340 Waste Handling Facility.
Hazardous wastes consisted of 862 kg (1900 Ibs) of lead and two small vials ( -10 ml) of mercury which were free released and recycled.
Mixed wastes consisted of about 363 kg (800 Ibs) of radiologically contaminated lead and 181 kg (400 Ibs) of contaminated oil. The lead was deposited into a lined 55 gallon galvanized drum and the oil was placed into 15 gallon containers and "lab packed" into 55 gallon galvanized drums. All of the mixed waste has been shipped to the Central Waste Complex. See Appendix C for inventory sheets and Appendix D for shipping documents of the shipped waste.
The RLA cleanout and stabilization activities were performed safely and without injury or personnel contamination. The task was also completed three months prior to the DOE-RL Milestone #B79-97-901 (Hulvey 1996) .
CONCLUSION
Upon final survey, < 1,OOO dpm/100 cmz smearable beta-gamma and less than detectable smearable alpha w a s detected. However, the room remains a contamination area d u e to the internally contaminatad contents of the room. Final inspection of the room shows that all the criteria for turriover associated with the RLA have been met with the exception of Criteria # 28 (Cornwell 1996) which states "Repair all known facility roof leaks andlor deteriorated roof panels to assure roof integrity for at least five years." After completion of the paving and flashing work and establishing that leaks no longer occur, the RLA will be stable and ready for completion sign-off of the Criteria Checklist (Cornwell 1996) by facility management and the ERC organization.
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